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Bi^se^b^*^ (a) (D<ta^jr'fcs-j^^ (1) 
-MS (2) ■e*$+L-5flS]®S-(b^i|ai*, O^f) 
y;u^t. :i-^-b^-;u*<!:X7tf^>>»^|^-$j-^F«9(r 

*-r^BI^5C^b^!t^i:^J5FE:$#. (^^) T-^U^u^ 

^'U^uKj I*. 7^ 'j;u^Xl*^^«r'J7 y;^^^«l*•r 
■5)=t<7)t•r■S)<. 

[0 0 3 8] :i-=^-tr^'-;u«<!:X7K^v*$|§l-^J-^r^ 
IC^-r-SBiS^S'lb^i^i: LTIi. JJlTOJiatCtCOA*^ 
lf&:K-5o ■T'tf^^*., 7, 8-X7K^v-2-:t^-9-- 
5->5^;U-xeP [3. 5] 6, 7-x;K+ 

2-:?i-4^-y--xep [3. 5] Xt°D 

[5. 6-x;1fJFvy ;U7t?;u-^>-2. 3' -zt^iz'S' 
>] . Xt^P [5. 6-x;K^v-3-y5^;uy;U7tC;i/ 
■:^>-2. 3' -:t^-b-$'>] #-C'fc-5<, 

[0 0 3 9] C4xf>©|5l-:Jj-^p«q|c;i-^-lr'S!-;uSi:x 

iSA^pTt^r-fey , fiJ^li3)iS#i'lF3 3 8 8 1 0 5#*lc 

[0 0 4 0] 'j;u^(D*;u7t54^v;u 
»^X7K4^v»(=ga^#*D$-B-TSgB|5E^b^!fe (a) ^ 

* i: X i/S ^ 1^ - iJ-^pg |=*-r -S BiESSC^b^!^ 

[004 1] fttjilt LTI*. ^ h^x5^;u7'>^-'l7A 

^-OA-i';!t-^i*-r h 'J x^;U'<>v;UT>^-OA 

X7h-'t7A>fp-7'r K^Ci:<D;d--H7A^, hyx^;UT 
5>, K U :f t;ut 5 1. 8--JT-*ftziy<? a 

[5. 4. O] 't7>T^-b>-7 (DBU) , 1, S-i? 
T'-y'fv^^P [4. 3. O] — 5X> (DBN) , 
1. 4-vT+Pt*V-5'P [2. 2. 2] (DA 
BCO) tj:iz(D7S.ym'^mi'^^Ztt<V^^o 

[0042] fi4!g<7?{£fflil*x;K+ vSroPjfliimDSnS: 
$3t^Ncjlff$-B:'5i:L^7^A''e), T^y;u® 
|Z^[^LT0. O 0 1 ^;U%1U±. if* L < 1*0. 0 1^ 
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[0043] ^!tiM,mitmzmmu < , ii^, 1 

5 0°CSJt, J**L<I*8 0~1 2 O'CSg^-Cfe-SCi: 

-So 

[0 0 4 4] ^fciSiit*Su:s?jia(c (jt^i) T^'J;u 

m#f.tLfcSilfxe'(b^!^ (a) *lcfi^R&ih»J&^Ap-r 

[0 0 4 5] «^R6±^J<!: LTI±, «IJ^I* 4 - 1 KO=^r 
^-2, 2. 6. 6-^ h7>5^;Ut*^'Jv;>-N-:*- 
4^->;u. 4 — /Ov'-f ;u:i-+->- 2, 2, 6, 6— 
^ ^ 5^;u 'J v>- N -;i-^v;u^(© n -:t^'>Mt 

2. 6-v- t -:??^;u-4-p<5^;u7xy— ;u 

!fe : 7i/5^T-:^>, 4-tKP+->-2, 2, 6. 6 
-•T- j'-9=-;ut°'<u 4-^>V-1';U:^=^->- 
2, 2, 6, e-f- i-=7^'FJi^t£^')'J>^d:i£OT=.y 
it-^^ : 1. 4-vtKD:^v-2, 2. 6. 6-7" h- 
^p'-5=^;Utf'<'J 1 -t Ka4r'>-4-/Ol/-f Jl^ 

^^->-2, 2, 6, e-^h-^^^Jl^if^'Jiylytjiiz 

-5, 

[0 0 4 6] c4^^,l*^J|4-^?fflL^-5;li:*<T•^■l)A«2fl 
[0047] a^E^iJi*j(Dfi(*3t^Vim^trpfij5ai^A<^ 

^rtlcW-r-Sflg^^^b^!^ (a) $Sl|X*T•f§Sil^a 

pm (wm.) Jii±sf ^ u < I* 5 o p p m (MM) ja±-c 

^ 'J;U^(C** LT5 0 O O p pm (MS) WT, Sf^L 
<ld:3 000ppm (MS) JUT-efc-SC tA<M^ L 

[0 0 4 8] ;*:^^<7)-|g5C (1) T'S$4x-&fli^3C<b 
(a-1) (2) -ca^^-SfliJliClb 

(a -2) (D^^-tz^>III*BgII«3tl=XeDM(r 

-5) o 

[0 0 4 9] *^0-^(DliiiS1b-&4a (a) I*m34r% * 



(b) . ;b5^7h>«^pItg?Ej:^b'&!f^3 (c) <h:^fiffflLT 

^:^->a•&«t^v:b;^M^^|HlB#(z^TL^5igl^i:§i^i^*^ 
[0 0 5 0] ^/c. siJis^b^ia (a) ^tzm^m^it 

(a) c7)^v:^jUM^«:fd:. $^^l^lc;i-^-t^J -;u 

LTa»^fW7Xit^^-ro 5? biz?nbittji(7)fs 

[00 5 1] ^ v:^;uS^tt^tSS]^^^^-r^^b^*a 
(b) <h LTIi^i^^DllffltD^v^^um^lS^yT-A^ffi 

(p« ^) U U— h ; 2-t KP^vn:5^;U (> ^) 

2, 3-vt Ka^v:?^;u C-'^^') 7^7 gu— 

:^:^p^>:7 h>^g3^fi-&Ltz^b^$^g 
#^S^14^tafi]^>^-7- ; ^''i (-?«^) T^7'J 

:7x-;U T<7'JU— r<7 

UP- h'j;u. y^i^? 'J p^ h g?^e-;u. 

;um^t±*^^-r*<b^*^^. x5^u><7-u=3-;uv 
^) T^'ju— h. h U p^^p— >'u:^P/'^> h 'j 

^) T<7 »J ^>^X'JX>j I 

^) 7<7')iy—h. V^>^X'JXU I (/ 

[0 0 5 2] c;K'b(;)^b^4afi. lar^ xi*2fiaJi 
=&^^I'&i±T<^ffl-r^c<h/)<"r?#>5o ^b^t*) (b) (Dimu 
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>^LT0'-2 OOOMiSP. »^L<I*1 O- 1 O O O 
[0 0 5 3] :^^m\zmi^h>JM>ti'^:t>m'^'^mtj:it 

-2) . »^l^(c~lSIJa±CD^+-fe$'-jUS^*L. X 
7K+v»^WL3Ei:tMb^**) (c-3). (c-DAn^ 
(c-3) l^^*ilctJaSF^>:l^<b^$a (c-4) AN^^ff 

[0 0 5 4] (c-1) (Dit^i^tLX\tMi^W]\Zlt. 
3-x9^;U-3- [ (?J-:^Fi/^-;U;/ h4^i^) ;^^;u] 
^+-tr^>. 7. 8-X7K^v-2-7|-++^-5-pi5^ 
;U-xeP [3. 5] 6. 7-X7K^v-2- 

AfP [3. 5] Xt°P [5. 6-X 

/K+^y ;U7K;U:^>-2. 3' -:d-:=^r-ti^ >] . Xt^P 

[ 5 . 6 - xtK^v - 3 ^;uy ;U7t^;u:h>- 2 , 
3' -:t+-t^^>] ^;6<felfb+L4o CtLt)!*^^^?* 

2 L TfiEffl -r -5 c t A<r* # * o 

[0 0 5 5] (c-2) ^ LTI*^^^tlffl<?)X7K^i>^b 

[a3±-r-5c Z(DJi7n^^yit^mt^^A'T^^lz^mlcL±(D 
x7K^v»^^r^tcD-efc4^^^^^lcPR^$tl^^:t^o 

[0 0 5 6] eXT^xy — ^UAv^^^'U v-v 

;ux— r;u. t:x:7xy — ;uF^;<7'u vv;ux— ^ju. 
t*x :7 X y — ;u s v u v v;ux— i^;u. S^^b fx 
X y — ;u A v^* 'J i> v;ux— ^ ju. MMit ex 7? x y — 
;u F u V v;ux— 7^;u. :^S^b tx ^ x y — ;u. s v 
<7*Uv/v;ux-^;u. y 7t^^*>^S!x7K4^v4S]ig (ffij^ 
tf37xy-;u- y;fC^'>^7^x7K^vgjBi. >> uv-;u 
■ y 7f:^^>>7syx7K:^v^^i^Bi, ^^^b:7xy — ;uy ;t^^ 
'>^i?x7K4^v4l}Bi) . 7k^ex:7xy — ;uA v^-^'j V 
v;ux— tKjS t*x x y — ;u Fiy</V vi;;ux— 
7K/\*t'x77xy— ;us v^^'j vv^;ux— ^>iu. h 

[0 0 5 7] ^fc. SiB»Jj|X7K:^Fv<b^!fe)i: LT. 

(3, 4-x7K+vv^ p^4^v;u) y^;u-3' . 
4' -X7tf+vv<7 a^^v;u±i;U7f::^vU- h. 2- 
(3. 4-x;K+i>v-:7P>%^v;U-5. 5-XtfP- 

3. 4-x7tx>v) i^^^p^^^-thv-y ^-v:t4^-y- 

ex (3. 4-X7K^vv^ p^^v;uy ^;u) t 
v^— ex;Uv>7 p^^-t?>;j-^i^-f h\ 4-ex 
;UX7K4^vv^P^+-9->. tfx (3. 4-X7K^v- 
6-y ^;uv<7 p^^v;uy ^;u) tv-^— 3. 4 
-x/K^v-e-y^'^uv^ p^+v;u-3' . 4' — 
X7K^v-6' -y 5^;uv>i7 p^^4^>:^;U7fC4^vb— 

y^^U^ex (3. 4 -XtK^vv^ p^^+i- 



» . v*><7P^>$ vx>vX7K^-9--f x^'u^ 
^7''j=i— ;ucDv (3. 4-x7K+i>v^p^+v;L.y5^ 
;U) X— x^u>t'x (3, 4-X7K^vv^P 

[0 0 5 8] Mlzx/K+v'^^^-ti-t Kp:7$';u^v>!|-^ 
XTK+v^^+^t Kp:7^;u^v-2-x^;u^ 
+i>;u. 1. 4-3?^^ >v:^-— ^Uv-:?'!; vv^ux— ^ 
1. 6-^:^i:^>i;7|---;uv^''J vv;ux-7^;u, 

P/<> h U^'U vv?JUx— tK'J x^u>>7*U =3 — 
;uv^^U vv;ux— tK'J :>'p zi— ;uv? 

vv;ux— 7";u. x^ L/>^7*ij zi— ynt!l^> 

fI^/c(*2fi]a±cDT;u+u>7l-^-y--r K^mo^^z 

t iCcfe y i# b+L^ U X— i^;U7H u ;kD/-K 'J U V 
v;ux-^;u^ : BiB»«iSfflx^»K(7>v^f U vi;;ux 
— 7";U!^ : BiB:^J^]S$RTjU=i— ;u<D^ y yj i/vJ^Ux-- 

: vvjux— :7xx;u>f u v^-:; 

;ux— i^;U, ^ uy^U-J^^'J V'vJUX— yx;u:7x 

x^u-yij vi;;ux— ^;u. -yj vv;uy ^^7 U L/— h ; 
:7xy— ju. ^uy— :/^;u:7xy ~;u^ycii^tt 
bicT;u+u>7h4^^:^-f K^#J!]^Lr^#bH'S7K'Jx— 
^;UT>iu=3-;KD^y -^7 U vv;ux— ; ^J&BiBS 
m<0</'J i>i;;uxx^;uS ; X7K+v<b:^M;S ; xtK^ 

X7K^v^b7VX;ft, XTK+'^ibTK'J^'*^^ vx>^ 

[0 0 5 9] C^Xt>^^^l^lcHi]sl±(DX7K4^vS^:fr 
L. ^^-k^-Jl^&^mLUl^it^^i^ (c-2) 
r'Sfc(±2fI]a±;g^L.r^^ffl-r^Ci:;!)^*T*#-5o 1b^ 
^ (c-3) CDM<*ffiJi!: LTIi, h 'J y ^ ^>:i-^'> 
h\ 3. 3 -vy ^jU:?t-4^-fe5' 3, 3-v?^?P;uy 

T;u:t+-iz^>. 3-x^;u-3-7?xy :^vy 
^-lz^>. 3-x^;u-3-t KP^f>y5^;u:t4^-t^ 
> (mS^^^ttl! : Sn°B«EOX A) . fx C (3-X 

^;u- 3 -:t^-tz^— ;uy h^v) y^;u] ^>-tz'> 

XDO) . h'J [ (3-x^;u-3-;j-^-triS'x;uy h 
+ v) y^;u] ^>iz>. fx [ (3-X5^;u-3-:^ 
:^^-t^x;uy h^v) y ^;u:7x-;u]. X— 7^;u, (3 
-x5^;U-3-:r+-lz^x;uy h + v) :^''jP^vy^;U 
vP^lfv-^^. S:J^TMa)^«7|-^iz5^ ^if^^-r^^b 

; Sa«0 I i g o - OX T) . 2 -:*-^ifxeP 

[3. 5] y:h>. 7-y^;u-2-^:*-i^-xep 

[3. 5] y^>. XfP [7^''v'>'S^ >-2, 3' - 

^^-b^'^] . xep [ev^7P [2. 2. 1] 

>-2, 3' . xeP [fv-^P [2. 

2. 2] 7l"'>^^>-2. 3' -;i-+-tz>>] . xep 
[7-:?h4^i^ev^P [2. 2. l]-%:/5i>-2. 
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3' . 2-:t^V':^tfa [3. 5] y :^ 

"-6-X>. 5->5^;U-2-;f^-y-Xtf P [3. 5] 
y:^-6-x>. xen [tv^P [2. 2. i] 
^-5-X>-2, 3' -:t+1z^z>] . Tstfa [3- 
p«^;Ut*v^P [2. 2. 1 ] '^>''$i-5-X>-2. 

3' -^4^-t?^>] . 5->5';u-2-7t-+'y-xep 
[3. 5] y:^>. xep [3->5';ut*v<7P [2. 
2. 1] ^:^^>-2. 3' -:^^-tz^>] mt^mif^ 
tii>o ctLt><b^ta (c-3) I*, mix-. ^tz\t2m 

[0060] (c-4) (DMWmtLXlt. ^h^tK 

a:7^>. 2. 3-i;>^;u-x t Kp:7^>^<d^ 

1. 3. 6- h 'J:t^t>->i>^P7h^^>^CDJitt 
T-tz^— ;Mb^if^g ; iS-^fPt":^^^ h>. £-:b:/P 

h\ 1. 2-:?Deu>;^;u:7>r K\ ^:?|-xe^7pp t 
KU >^(D5^^^>1b^4^?l ; 3. 3-v;pi^;u^x^> 
^cD5^x^>^b'&4a ; x^u>^*u =1— ;uv?e^;ux— 
hux^u^-jf uzi;uv?t*^;ux— 7";u. h'J> 
^D— ;u::fD/\°> h 'J bf^nvux— ^;u^(7) t*— ;ux— ^ 
;u^b^4^ : xTtf^v^b'&Jt^^^^ h>(t(DJ^n£;^iS*^Tr 

fc-&xeP:^>!UVXx-x;Mb^t^ ; ;Ui>^ P^^it 
-rV3^5^U>, 7K'J3f^ vx>^(7)x5^U>14:^ta 
fP^b^t^ ; Jlttx-^;u>|b^*^ ; ii^i^^^j-x— ^;Hb^ 

[006 1] ctL^(;)^b^^^g (c-4) 
mm^^zttv^^L. fe*l^^d:2fiJa±^^^a^^*:> 

[00 6 2] ^b^^KD (c) (D^z^m (zm^^±^mm-r 

(a) 1 O OmaSiJfZ^^LTO- 2 O O OMfia?. 
L< 1* 1 0-1 0 0 oaaai-efc^o ;^^JDfi;b<2 0 0 0 

mm&^mA,^t. mm^it^^ (a) <7)iim^i4. m 

[0 0 6 3] *Sg0JT'ffll^i)S'l4x^.;^:^-fe^(7:)HB|^^s 

if^ (d) ^l5£B^-r^o ;mx;^.;u^'-$I(DfiSSt[zJ:y ^ 
v?:b;ua^^ggji&$-a:^^b^4a<i: LTIi. r^^i;:^;u 
rfflife^yj . ruv^i^±i;uB3Sfeil«Jj tmm^Xmt>*i^ 
t(DX. ;St4x:r'^;uJf-$S<0HS|Tr(cJ:y^v:ti;u^^^ 

[0 0 6 4] Mf^tfi}UmtLX{t. ^>VV>. 'OV* 

>f >x5^;ux— xJU. ^> vV :y-r VT^p t'';ux— ^ 



h:7x/>. 2, 2— v> h^v— 2— r?xx;ur-tz h 
77xy>. 2, 2— vx h4^V— 2— :7xx;UT-lZ h:7 

xy>. 2- 1 Kp4^v-2— — 1— :7x->iu:;^ 
□ 1 -:j->. 1 -t Kp4^vv^7 a^^v;u:7x 
x;u>rh>. 2-p«^;U-1- [4- (y5^>fU^7h) y 

jL—M - 2 -^;u7t^ u y T^p/'v^- 1 -:?(-> (^/\;^ 

7) . 4- (2-b: KP+vx h4^v) :7x— ;u-2- 
(t KP*v-2-7^pe;u) <7-h>. ^>V'37xy 

p--:7x— ;uK>v*:7xy 4, a* -i;x^;u 
r ^>^/:7xy □p-0:/:7xy >, 2- 

y^;uT>h^+y>. 2- t -:?^;ut> h^+y 
2-Tsy T> h^^y 2~y 

2 -X5^;U^;j-4^+h> h>. 2-<7PP^:r+-9- 
>h>, 2, 4-vx^;U5^:t^-9'> ^>v;uv 

2, 4. 6- huy^;u^>vV;uv:7xx;u:7^ 
x:7>r >7h^-9'-f K (BAS FtiSS ; >Ui^'J>T P 
o) . ex (2. 6-vy K*v^>vV;u) -2. 
4. 4- K 'J y 5^;u-'<>^;i/:7:^-x37-r K 

JUiS^zry 1700, 149. 1800). (2. 

4, 6- hUy5^;b^>V^-f ;U) -37xz:;u:7:^-x:7>r 

K (T/<X^i>-vUir-<— >r^:b>!UXttM ; 
8 1 9) ^75)<^ff ibtl'&o C:Hb»I*1fi^ 
^>Ii2fi^UJiCD;1^4a^ LX^mx^^o 

[0 0 6 5] i}UmiZj:iJ^i>±)\.m^^mi^ti^^it^ 
'immWmit. 1 , 1 - ex ( t e r t ~y^^}{.ji-7f 

+v) -3. 3. 5 - h 'j y 5^;uv^7 p^4^-9->. 1. 

1-ex (t e r t -3?^;U/^— :j-+v) V^P^+th 
2, 2-eX (t e r t - >J--^ 
2, 2 -ex ( t e r t -Tf^JUA— ^ 

t e r t-:^^;u/\-r kp/'?— ;!t-+-9--r h\ ^y 

^-9-^ h\ v-f V3^Pe;U^>-tf>/N-< KP/<-:*-*H:f 
>r h\ 2. 5-vy ^;l.^++i->-2, 5-v/\-<Kp 
z'?— :t^-tf--f K\ 1. 1. 3. 3 -7^ h^y ^;u:7^;u 

/N-f KPz'?— 3f+-9--f h\ V- t e r t -:^^^;U/\'— >t- 
K. t e r t 7t-:^+^>f K. V 

<7 y^^-*t-f h\ Of. or' -ex ( t e r t - 37 

^;u/<-^+v-m--Y v::^p e;u) ^>-tf>. 2. 5 

-vy^>!u-2, 5-v ( t e r t 

v) T-t^ji^/^-yt-^v-^ h\ ^v:5^5^;u/N' 

5, 5- h'jy^^-^u^^tHy-f :;j-^-ti->r Ks ^> 

VV^U/'v— :?t-*-9--f K. 2. aa^:^V-< 
p e;u/^-:t^vv:^-7K:^- h. V- n p e;u/^ 
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iyJl) /\^— :t4rvv*-7f<^>— V ^ ::^^)\yyi—7i' 
^iyi>t^—■^^^— h . v-2-x^;u-^4^v;U/<— 

7t?^^— h. t e r t -:?5^;u/^— ;J-+v7'-fei^— 
t e r t :t^v-f V:^5^U— h. te 
r t :?h4^:>e/\U— h. t e r t -Z^^Ji. 

^yx— h. t e r t -:7^;u/\'— :j-4-v-2-x^;u 
'^^-y-yx-h. t e r t -:^^;u/\'— >l-+v-3. 

5, 5 - h 'J X— tert-7?T;U 

:?h^v^'^'^7 U— t e r t — ^^^'jb/^— 
>V''X— h. i>-t e r t -:7"5';U/\'— :j-^i>>r 

h. 2, 5-v?->«^;i — 2, 5-t^ (^>y-f;U/^ 
t e r t - T?'^;!./ \°— rt^-^ V U 
-r>^. t e r t -3f^;U/N"— V^Q e;U±) — 
tK^— h. <? 5;U/N*— hX— t e r t - 
^*v;U/^—:4-+veAU— t e r t -^^^^U/^?— 
Tf-^-V'^-^^^i^-y X— h. t e r t -^4^i>>iU/<— 7|- 

^i>^-^^+ity X— p^^v^uxju 

;1x-;Uy\-— h\ t e r t '-y^)\^/i—7t^'>T 

<h 4 - v?->t 5^;UT S y Smi^Mx^;u-^ 4 - v;^ ^'^UT 

x^y— ;UTS>. y ^^Uvx^iy — ;UTS>. hu-r 
v:;^p/nV— 5 4-'vp^^;uTHy^m§^-f 
vT^;u. ^B^m (2-i>y^)[^T^y) x^;u. 4 
-i^p«^;u7sy (2-n-::fh^v) x^^ 
4-v^^;UT5y ^m^^2-x5^;u^r^v;u, 
4, 4' - v^^;ur s y -^^y^^xy 4. 4' - 
i;x5^;u7^y K>y:7xy n, N-vy^;u-p 

X (4-> h + v-2, 4-vy 5";U/\UDX h U 

;U) . 2. 2' -7V*ex (2. 4-v>5^;U/'CL/P — 

h'j;u) . 2. 2' -TVex^ v:7"5"p^ h 
2. 2' -rvex (2-y^;u::^^p^ hU;u) . 

'J;u) . 1- [ (1 -i/yy - 1 ->^;ux5=-;u) r 
yl 7t>juATH K (2- (:^;u/N^-<;uTv*) -f v:^5^ 

PXh'J;U) . 2, 2' -TV'eX [2- (2--<^^?* 

yj>-2-^;u) :;fp/\*>] . 2, 2' -rVex 
{2-y^;u-N- [1. (tKp^e^>9^ 

;u) -2- 1 Kp^vx^;U] :/De^>T^Kl . 
2. 2' -TV'^t^X (2-y^;u-N- [1, 1-t*X 
(tKP + vy^^vu) X5^;u] 7^pe^>'7^Kl . 



2. 2' -Tl/ex [2-y^)\^-N- (2-tKP + 

ixx^^u) :/pe7|->7^K] . 2. 2' -ryex 
(2->^;u::^pe7h>Ts K) 27k?n4a. 2. 2' - 

7V*eX (2, 4. 4- hU>5^;U^>^» . 2. 

2' -Tv^ex (2-y5^;u::^p/<» , 

2, 2' -T^v^t'x (2-y^;u:::^pe;!f-:?.— h) . 

4, 4' -yyex (4-i>Ty . 2. 

2' -TV^ex [2- (t KP^v-y ^JU) 3^Pe^x 

[0 0 6 6] ;St±x:^;^4^— jtofisSTf^fcii^p^icJciJ 
^v:b;uM^^§SSSSl±>5^b^4*i (d) it. 

[0 0 6 7] pfeBS|tlc.^;orMidc4a$-?S^b$l±>&li^[= 

[0 0 6 8] jb^4^ (d) coi^mmi^. mm,^i^^<D^zy 
*;uM^14^«Sfi]»^*-rs^b^i^ (e) ig^^icjc 
i:r;^^P$tL>5)^ai(DT;U:b U pI;'§t4SJBi (g) -efco 

"7^7 U;uSl (ZS4L0. 002-0. 5^ 

0*L<f*o. 005-0. 3^;u-efc*o 

tiji^mi^McD'^mmf^^o. o 0 2^)[.^i)^ptj:i^tmm. 

[00 6 9] *^B^r*tN3?Sttx^.;ui¥^-$S(D8B|*fccfe 

ux^tziti}umiz^i)±i^:i-i.m^^mi^^it^it^^id 
(e) it. i}um'pmm^uii<r>}ii±:ii:^-)[.^'-f^^(Dmm 

%^ (e) f*-ficD±i5^:^>M'&ig$smt?sy. sm^r* 
m^^m i:4;P¥(^tLrL^^o jui^. ^^B^-e^^b 
^!ta (e) ^^%±^i^ihis-r^m.^mmAtwt^. 

M'&^lj^atL. ff^i?)c:*4x^«i^b4a-V>MM(D^Hb^R;flz 
it * 1± * f r i^) f CIB ^ $ ;K ^ t, <D -e fe ^ o 

[00 7 0] ^fzs ^mBMVB5^m±mti^:i->m'^ 
mmmmm^>mm^tji^<DSi±ji^-)[.^-m(Dmmiz 

[007 1 ] mm±mti^:i-ym^mti^mt Lxit'A^ 

(DX;U7t;xH7A±g. a— K^'^^Aig. 7^X7t>- 't7Aig. 
iyTV-'t^Jxm. 7>^-'t7AlgS3j:l/:7xP-lz>ll^ 

'&4^ PIS ^ :h ^ t CD TMi I ^c 
[0 0 7 2] X;U/i^::iOA^^.0|g^±iy:b5^;r>S^ 



(13) 
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mimtLXit. ex [4- (v:7x:=l;^x;^7f^-7t-) 
ex [4- (v:7x-;ux;u7tx:^7|-) 37x^;u] x 

[4- (v:7x-;bX;U7^— 37x-;i.] XJUZ7-< K 
exi^ h^7?;U7|-P7tf U— h. ex [4- (vx:7xz:;u 

x;u7tx-7|-) :7x:^;u] x;u37^ K -xh^^x 
^y)\y7t-nyji-j\^) 7t?u— v:7x-;u-4- (:? 

x:7x— h. v:7x:^;u-4- (:7x-;u^7|-) ^x- 

x^jU-4- JL—Ji^^^^t) :7x^JUX;U7^ — 'trA^ 

K^:7;u;d-P7pL/— h. 'y:7x^;u-4- (:7x— 
7h) 37x - jux;U7l>^OA i^h^^x (^>^77;u7t- 
p:7x^;u) Tt^u— h 'J :7x ->ii/X;U7^^'>'A^+ 
-y-:7;u:;i-p;1^x:7x— h U 37x -;ux;u7t^^'t7A'N 
^+f-:7;u7|-PT>5^^^-— h 'J :7x:=.;ux;u7t>-o 
h^:7;u:d-P4^u— h U :7x^;ux;U7|^i^'i7A 
i^h^^^x 37;u>1-p:7x-ju) tKu— h. ex 

[4- (v (4- (2-t KP^^VX h + v) ) :7x- 

;ux;U7^-7|-) T'x-;!^] x;U37-f K ex^4^-»:^:7;u 
;*-P7^X77x— ex [4- {i> (4- (2-tKn 
^vx h^v) ) :7x^;ux;U7h-:;r) :7x-ju] x;u 
:7>r K ex^^-9-:7;U7t-PT>^^^-— ex [4 

— {-J (4- (2- 1 Kp^vx h^v) ) :7x-;ux 
;U7tx-;f) ^'x-^u] x^u-^-f K ex^^ h^37;u;i-p 

TpU— h. ex [4- (i; (4- (2-tKP+vXh 

) :7x^;ux;U7^— :7x— ;u] x;u:7-< 

[0 0 7 3] B-[^=-'^J^m^(Dm^±m±^:i'>m^ 

:^P7t>X37x— h. v77x -;U3— Kx^i^A 
;Uyt-DT>^^^-~- h. v37xx;u3— Kx'^7A 
^:7;u;i-P7tf h. i^3?xx;u3— Kxr;7A irh^ 
4^x :7;U7t-p^x-;u) Tt^u— h. ex ( 

v;u:7xx;u) a— K- ri^A '^4^+^37;u7|-p^X37x 

— h. ex ( K-Tv;u^xx;u) a— Kxr^A ^^-^ 
:7;u:tpr>5^^^'^— ex ( Ki^v;u:7xx;u) a 

— Kxrt7A ^ h^:7;u;i-P7fCu— ex ( K-x v;u 
37x-;u) a— Kxrt?A ^ h^^x (^^^^ 7^;ix:^p 
yxx;u) tKU— h. 4-y ^;U77xx;u-4- (1- 
jf-^)]^ji^M :7xx;u3— Kx';7A -^+-ti-:7;u:i-p 
7tNX37x— 4->^;u:7xx;u-4- 

x^;u) :7xx;ua— Kxrt7jU ^:^+h:7;u:t pT>^ 

4->^;u:7xx;U-4- (l-p^^^UX^ 
;U) :7xx;U3— Kxr^^A^ h^:7JU;f PTt^Lx— 4 
->5^>!U:7xx;u-4 - ( 1 -^^;ux^;u) 37xx;u 
a-~Kxrt7A Th^+x (^>^?3?;u^PZ7xx;u) 



[0 0 7 4] 7txX7^xX't7Ai£^(7)^al±i?:b5^7^>m^ 
Bf^JfeSiJ<!: LTIi. x^;u h U x x;U7fxX7fx-r;7A^ h 
^7;U:^-p;t^U— x^;u h'J 3'xx;u7t^X7t^xH7A 
'^^■9-:7;U:i-P7nX3^x— h> x^;u h U 3?xx;U7txX 
;t^-'5A^^-9-37;U:i-PT>5^^*— h. 7^h^:3^f^;U 
7t^X7t^xri7A^ h^37;U:;*-P7tf U— h> h ^ :7 5^;U7t; 

X7f^xH7A^^+^:7;u:rP7t^x:7x— hs i^h^:7"^;u 
;^^X7^^xr^7A'^^•9■:7;^^PT>^^:^— h?i^*A<^if 

[0 0 7 5] vTV^xr^A^^0M^*M*^:^>S'& 

P7Hx:7x— h. :7xxjui;Tv'xOA ^+-t»-:7;u:?|- 

PTV^^^''— :7xxjui;7' V'x't7A -xh^^^^U 
:;i-P7KU— 37xxjUi;y v*-rj7A -xh^^X 

r >^x't7AiM^<DKSI±S:^5^^>m^Bg*S»J^ LT 
it. 1 -K>v;U-2-vTy eu v^xH7A ^^-y-T' 
;U:?|-D7tNX37x— 1 -><>v^;U- 2 - vry eu 
ii't7A ^^"*t:7>iU:i-P7>5^^^-— h. 1 

-2-v7'y eui^x^i^A ^ h^:7;u7|-P7pu— h. 

1 -^>v;U-2-v-7y eu vxrt7A^ h^+X 
>^ :7;u:?hP3?x ~;u) t^u— h. 1- 
;u) - 2 - vTy eu V- ^A '^^it':7;u*-P7nx3? 
X— 1- (•:t-:7 5^;u-?«T;u) -2-ixTyeuvx 
't^A '>-^-9-37;L'7|-pt>t^^^— 1- (:^:7^;^ 
>^;u) -2-vzy eu vxri^A h^:7;u:i-P7H 
u— 1- (':^:7T;^-?^ ^;u) -2-^7-/ eu-i^x 

'i7A 7^h^+X (^>5J :7JU:t-P3^x-;U) tI^U— 

[0 0 7 6] yjLQ'\i>J^(DMm±mt\^:t:ym^mih 
MtLXlt. (2. 4-v^?P><>$r^;x>- 1 
M [ ( 1 5^;ux^;u) K>-if>] - Fe (II) ^ 
4^-9-37;i.7rP7^X77x— (2. 4 - v-i? PK^-^i V 

x>-i — r;u) [ ( 1 ^;ux^ju) K>if>] - 

Fe (ID '^^■9-:7;U^Pr>5^^4'— 2. 4-v 

p^^-^i va:>- 1 ---r;u) [ ( i -> ^;ux5^;u) 
^>-if>] -Fe (11) ^ h^:7;u:d-P7tf u— h. 2, 
4 -i>^ P'^>^' vx>- 1 ;u) [ (i->^;ux 
5^;u) ^>-lf>] - Fe (II) -rh^+x (^>^:7;u 
:^-p:7x-;u) 7f:u-h. t6:iit<mif^^i>o 

[0 0 7 7] zti^(Dm%±mti^^>m^mi^Mx\t 

x;U7t>- 't7A3^i: a- \^-OJ^^^<Dmi^Mtmitm 

I*. MSIbXHttS SP-150. SP-170. CP 
-66. CP-77 ; ZL " — / ^-T KttMC Y R A 

CURE-UVI-6990. UVI-6974;0* 

mm^tmc 1-2855. ci-2639; =ffib^x 

UttSJt^VX^ KS I -6 0 ; r^;u^>zLT2 6 1 J 

(^/\ - x^i>^;u^>< ■ ^H:ti>iuxl±^ (2. 4-v 
^ p^>^ vx>- 1 --r;u) [ (i-y^;ux^;u) 



(14) 



2 0 O 3 - 5 5 3 6 2 



^>-|f>] -Fe (II) ^4^-th:7;U7|-n7t^X37x — 
h) . rp — Kv;U (RHODORSIL) 207 

4j ; 3^ • ^>tti!l4->^;u:7x-;u-4 
- (i->^;ux^;u) :7x-;u3— K-'t'A 7^ 

[0 0 7 8] C;h,b^^±§?*5^:i->fi^ggte^JIi. ± 
^> 2fl||Jii±^ffl^^^9l±T<s6ffi-r-S-<b:t-e^i)o 

^ OOmmWzMLXO. O 5-2 BMggP. »^L< 

[ii -2 osMai-efc^o mumt^o. os^asscty 

?Jf L ^ «t a <t U @^b-r -5 /c 4^ ^ L < # ^j:3t 
[0 0 7 9] ^fcfSttx^'-^u^— jS-e^l^bS?i±-5lgii*. 

2. 4 — v>5';U5^:i-^-t»-> 2. 4— S/^PQ^^ 

7f-^-y->h>. ^xy 5^Tv>^d:^';b<^if ii^x-So i^S 

5^7i->s^ggjfeS»jcD^«]i o oMSgpi^j^Lr. 0. 1 

-1 O OMMSPCD|GH*<^lf^Lt^o 

[0 0 8 0] *^B^(0 'J;^S<^:^-+-lz^- 
m^it^m (a) mar. fcSL^l*^fea>ms^* cf) <h: 

AS^LTi#^^o ^S^$it^*fi<* (f) (i. if^lc 

tafi]iiS'&^*-r^ib^4a (b) (7)-5*>. 

[00 8 1 ] S^^;4(i. V— (DS 

r, mmmM^iztsif^^Bmm^^j^ji^m^mtmLx 

; it|gx^;u. iTIS^ V3^5^;u. 3- 

> h^v3^5^;u7-izi^- h^<Dxxi^jum}§S«J ; n-:/ 



0-1 5 0''CSJt<DiGfflrtT'ftM^JSJS^tT^i:5c<!:l:: 

^-$sft^^#*s?*^;^^i:<^:^^T^l^cfcl^o 
[0 0 8 2] :^mm(DmitmmmtzH^x\ztE^L 

x^fzmm^it^^^ (a), (b). (c). (d). 
(e) . ai^xt^b^*^ (a) (omim^i^. mm^it^ 

m ia) tmrntti (f) (D^m^tiitsit'ib^i^mm^Hx 

[0 0 8 3] :$imBM<D^itmRmmt. 'i&mm&mtL 

xm^l^mu-r^zti^xt^o Mt^d^izit. x^;u> 
^>h:^:7+f-. x^L/>^f Uzi— ;u^y t;u^;ux— 

yTJ\^^)i^J^—J'J\.^tzit't<DTil^—k-m ; zyZfati 

1 o o K»a5 immitmo ic^^Lro-2o 
[0 0 8 4] :^mM(Dmitmmmt. wi^tt. 

;uvH7A. m^t^m. mitTJi^^. mitn-^'^m. ^uu 

A. mco^w^ *tcr*c*if>^i*j^ibLf-f— X. 

f^^Bmm. ii^:^mmm^^mm\^^±wd,^Lxmi^^z: 
tf)<x^^o tcD^mmit. ^3^ifii3c^a±» 1 o o s»sp 
(mm. mM^mmtm^o i3^lto-2oooms 

[0 0 8 5] Sbfc^x^icj^iCT. Pvrx> . :? 
v;;^T v*-r xp— . ^ Ux^;u/\-f h. ^^b 

i-^^m. Hl^^bT>^^>. 'j>i§xx-x;u. *'JX/;r 
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[0 0 8 6] :^nBmmtm&mmtz^^x'\ztEi^L 
x^tzmm^it^i^ (a) . (b) . (c) . (d) . 
(e) . mm^it^^^ (a) cDmam^w. mm^it^ 
(a) tmmw (f) <Di^m^i^ut'<Dmm^m^y\ 

J5£**iM ^ 1^ - 1:: c <t CD -e ^ 4 T? fctL (f I z 

[0 0 8 7] *^5Jlcfclt^?iHbt±SajS*aiiS14x;f.;u 

[0 0 8 8] 

ij(Dx\tui^o mmm^<kutt^m<D^<D rgpj ii!f#(c 
[0 0 8 9] mmmmi 

1 . 1 H-NMR 

B*m^ttM*S?SmftRi;liJS3^S JEOL 270M 
H z 

2. 5S5i^qRi|Rx--^^ h;u 

R- I I I 

[0 0 9 0] mmmi tsjrsmmmn^uit^mxmm 

Lfc««<7)5*>. ±lE^cmiSD°Dfi?5^cD<!:fcy-ete*p m 
[00 9 1] M-3 09 : mS^iStt^s hU^5^P — 

;u3fayO h y y h 
y-;uAMx7K+v4l}Bi 

X D O : mSS'&miS! 1 , 4-lfx [ (3-X5^;U-3 
U V I - 6 9 9 O : W KttM. iftti^:t 

■tl->X^ KS I - 6 O L : Hf/r^b^^XHttl^. 

v-5 9 : si5feif«^x|ittS?. 2, 2-ri/ex^v::f 
- h y ;u 



[0 0 9 2] i^m^^xi^ts:mt^mt%B^mti<it^^ 

/^LfctcD^figfflLfco HP*). *^Bj(7)fli^xe^b^f^ 

(a) CD^5iJ<t Lr7. 8-x;KJFv-2-:t^-tf--5- 
yT;u-xep [3. 5] y^>i!:^^^ y>iuKi:0J£ 
iSmDia lit^H^ (A) ) lrot^TliliiT(7)^;^ICcfey 

[0 0 9 3] immm^) 

7, 8-x7K+v-2-7i-+-y--5-;^^;u-xeD 
[3. 5] y-)r':yty^^<?'))\^m.toB.^mm {\t^ 

[0094] <7. 8-x;K+v-2-7h4■^:^-5-y 

^;u-xea [3. 5] y:^>(D'&J?g> 

[0095] 1) 6->5^;U-3-*><7 0'^+-trl/- 

3 0P:7^X=i(c:7^ vx>^^ □ h>7;U7^t: Ki:(7) 
Dlels-AlderSj£±jSi^-efe* 2 5^;u- 4 - p 
^^-b>— 1 — ±F;u7p7;u^t K3 2 7 ;u 

6 0 0ml 3 7 %<D7t^;U^ y >7K 7 2 9 g 
TKOH 2 5 2 g*^S7k6 O Om ! l^-g^ Lfc?t;'S* 
;^^Ml±;l$iL. X/i<7)?5.^5f#/rc 1 5 0m I 

ji$tLfc;ffill^3 0 Om I (D^g7K-e.^;f Lfco ;ftJi^ 
MHJSJSLfc^. 3.5-i; it-y^)\.) -4-tK 
□ ^i>h;UX> (BHT) ^SOmg^ilPL. MJ±^g 
^^Tt^. *fe$SSr'fe^6-^^>lU-3~v^n^ + -iz 
1 , 1 ~;U3 1 1 g (J|X^8 2%) 

[009 6] 2) 6-yT;u^3-->^a-^4^i2>— 
1. 1 — ;uJit^M^xx^;ucD^jS: 
3op:7^xi3ic6 - >5';u-3 - P'^^-bv- 
1 . 1 -v^^'y— ;U3 1 o g (1.99 moi). 

— tJ-:;^^.-- (DMC) 8 9 4 gSr/j^^:^ U ^AO. 9 
3g^ttaAa^. 9 0'='C(C#;SL4B#Pp1aiSit5?1+fco JSIS 

1 2 0mg^»OLfca. ?5ff-r-SDMCSi;y — ;U 
^2kPa (1 5mmH g) (DMETT'^iL. $Il^T 

MI±^g^<TL^:ft;S^fe^B^Btrfc4 6 - y 5^;u- 3 - 
^ p^^-tr>- 1 , 1 ;uSt>tKKxx7";u 

^3 2 eg, (llXi?8 9.4%) ^ffco 
[009 7] 3) 2-7|-+-9--9-y ^;U-XeP 
[3. 5]y :^-6-X><D^iS 

3on:7'7X=iic6 - ^5';U'-3 - p^:^-tr>- 
1 . 1 - vy ^ y — ;uiftt^^xx^;u3 21.15 

g. BHT642mg(0.2 ^1:%) . L i C I 1 . 9 

3g^tt3X^. ^> h;ut:— ^z— =^fflL>r 2 7 5°C-e^]D 

laJittLfco *iS4^^it*>lC$1l8 k P a (60mmH 
g) CDMET. 3^nicffi^aiL. ga3L>Et<^f*ST*4 
BtreWP^^I^ItlZo liiSt^ll^BHT 6 0 Omg^^DTL. 

}^s.m^s^m^m'&mBMimx&i> 2 -:^+-t^- 9 -y 
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^;u-xep[3. 5]y :^-6-x>$ 1 8 7 g mm 

7 1%) iffco 

[0098] 4) 7. 8-X7K^v-2-7r+-9--5- 

^^;u-xep [3. 5] yi-xD^m 
2-;j-*-9--9->^;u-;^ep[3. 5]y:*--6-x 

>50g^150ml (Dv^ ^ >(c5tg?$-t±T7!)N 

^Sl^SlCfiALfco m-'J? PPiiSSW^G 3. 7g 
$4 0 0m I (Dv^7PP>$>(r!gia$-y:f-t(7)^Sjl: 
jgiSAM 0°C^Jg^^tl^J:5f::i ^ra;5M+T5STLfco 
#faiLfcm-^PPSM§^$;lf^!JL. ;^v^PP>^^ 
>-c<fe<8fe;f Lfco ^<i/il::7kK^b:ti;uv':7Ai 5. o 

V?^ □ P> ^ L/co ^mi^5%CDN a H SO 

<:SUB>:4<;/SUB>:7K. tSffi:tii7X-C?;*;f L^c^;S.|g L. ME. 

mmiz^i)'^}^x^m^mr^^(D7 , 8-x7K+v-2- 

^^■9---5->^;u-;?.ep [3. 5] y:h>^38. 

1 g (i]X^7 3. 7%) ^#fro 

[00 9 9] <7, 8 -XtK+v- 2 5 

5^;u-xep [3. 5] y±>^>^'^"j;u^<!r(DJ^jS:. 
^-9— -5->^;u [3. 5] xepy:h>8. Og. 

'S'^'JVU^S. 3 6 g ^ h;UX>4 Om I (Cigfif L/co 

/N>r KP4^y y5^;ux-^;u mMit^um) i 

50mg. 1. 4 -v^Tif t*v^ P [2. 2. 2] :^-'j7 
imMit^Um) 4 O Omg^^ bCliJO^. 120 
*'CT?2 OBtrBmPBLfcc ^;S*X';<&iPLf-SJSj§;'Sfz5 

Om I CO h;UX>^^IP^. ;^^j|JS^O. 1 Ntg^7Kj§?« 

(10 0m!) . m^yK (100ml) . 5 %ffi^7K^ 
:^ h U ^ A7KjS;'S ( 1 O O m 1 ) . ^g7K ( 1 0 O m 

I ) . t§SlftlS7K (1 O Om I ) (DJ!ir;5t;f Lfc^. 85 

^LM;U-e;SjK(D^b^$a (A) 9. 1 g (Ja^7 3%) 

[0 10 0] mh>Hfcit^'ii9 (A) (o1h-nmr (ai) 
: CDC I 3) (Dm'^f^mitd (ppm) ; O. 

8 8. 1. 0 4. 1. 3 0 (d. 3H. 5fep«5^;U 
S) . 1. 3-1. 6 (m. 1 H) . 1. 6-2. 1 

(m. 2H) . 1. 9 6 (s. 3H, >^^'J;U(D>^ 
^U*) . 2. 1-2. 7 (m, 2H). 3. 5-3. 9 

(m. 1 H) . 4. 3-4. 7 (m. 4H. + 
M) . 4. 6-5. 1 (m. 1 H) . 5. 60 (s. 1 
H. ^^<?^))\^m) . 6. 1 O (s. 1 H. >4r<7U;U 
ft) Vh-ofzo ^tz. I R7.^<P h;uicfci>r(*. 9 8 
1 cm"1|Z7j-^-lz^x;uSCDq6ilX. 17 18 cm-1(rx 
X7^;U»CDqai|X;!)<fcy^b^if^3 (A) rfc^Cir^l^SL 

[0101] mmmz) 

<6. 7-X7K:^v-2-:^^i^~-XeP [3. 5] ^ 



mmm^o)!, 8-x7k+s/-2-7I-+-9— 5">f^;u 

[3. 5] TL^Py •:^>(D^/5£lCfflL^/c3^^ vX>,h^ 
P h>7;U7^t K(7)Dieles-AlderSlS*ilEta(7)«*:)y 
(c. *:;x>i:7<7 P U>r >(DDieles-AlderJgiJ:±jS 

-x7h>v-2-^^-t^-xep [3. 5] j-^iytm 

ii^Lfco ccD^b^t^gtTi:? 'J;i.^i:^||j5£<5iji «!:±<P] 
»CDJSJC^?T9C(hIzJ:yiz6. 7-X7K^i/-2-;l- 
4^-9— ::^ep [3. 5] y 'J;U^i:CDJ5JS<^ 

[0 1 0 2] ifb^Lfc^b^t^gCDl H-NMR (CDC 
13) COaiJ^^^fi^ (ppm) ; 1. 2-2, 2 
(m, 4H) . 2. 1-2. 6 (m. 2 H) , 3. 5 — 
3. 9 (m. 1 H) . 4. 2-4. 7 (m. 4H. ir^ 
-t^lyM) . 4. 62-5. O (m. 1 H) . 5. 7- 
6. 4 (m, 3H. r^'J;US) T?fcofce IR 
X-^^? h;HCfcL^TI*. 9 8 5 c m"! (C;^-^^'^ ^ x;uS 
OPi^llX. 1 7 2 0 cm-1(ZX;;?.T;L.*(DPiiijXA<fey . it 
(B) T-fe^^.t^l^^Lfco 

[0 10 3] mwm^) 

<xep [5, e-XT^apvy ;U7fOu-:^>-2, 3' - 

c) (D^m>mmM^(r>l . 8-X7K+V--2-7I-+-9- 
-5-y^;u [3. 5] xepy-^>a)^jSfcffliNfc:^ 
^vx>^^p h>r;u^t: K(;)Dieles-AlderJSJ£±J?)t 

(7>Die!es-AlderJ5J^:^^!^^ffll^, JUi^^ < l^l«|CDJSP5 
^?TaC4tl3j:y;^tfP [5, 6-x;K4^vy ;l.;K;u9- 
>-2. 3' -;+-+-lz^>] f^m^ytlfzo ZCDit^^t 

fzj:yfcxep [5. 6-X7tx>vy ;^7t?J^:^>-2. 

[0 1 0 4] ifb^X^cib-^t^O)! H-NMR (CDC 
13) Om^f^mtd (ppm) ; 1. 0 5 (d. 3 

H. 5<ip^5^;US) . 1. 3-2, 6 (m. 5H) . 

I. 9 6 (s. 3H. y 'J;KOy 5';US) . 3. 5 
— 3. 9 (m, 1 H) . 4. 3-4. 7 (m, 4H, f 
^■tz^VJg) . 4. 6-5. 1 (m. 1 H) . 5. 60 

( s . 1 H . y ^ ^ 'J ;US) .6. 10(s. 1H. y 
^'^'J^Ufi) -^feo/to ^fc. I R7.^<? h;HCfcl^r 
I*. 9 8 1 cm-1(:::^-^-biJzx;uScDPiii|X. 1 7 2 0 c 
m-l|CXX7^jUSCDI3aiRA<fey<b^*a (C) T'fcSCt 

[o 1. 0 5] mmm^) 

mBA) >3 0 0m I o=p:7^;^zi^miMb^4^ 

(A) 14. 6g. > U;U^y 5^;H 2. Og. V 
-59 (300mg) ^it^7?"^;H 5 Om ( (r;iPL 
fco J5JJ£#S(^^MmS^L/i^9 0°C(CT3 O^b^^J^S 
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g:-eMn = 3 O 0 0. tsAw=5 5 0 OV&'Z>tzo 

[0 10 6] mh>HfzmiB(D^H-NW\R (CDC I 3) 
I*. 6 (pp m) 3. 5-3. 8 (b. > ^ 'J JU^O 

>5';uxx^;u:^n h» . 4. 2-4. 7 (m, 

•fe^ >::^D h» . ^tc 5. appm-^a, 1ppm<D 
-otzo $ b(3 I RX^<7 h;^^rfca^rli. 98 1cm-l 

icit+iz^i— ;u*. 1 7 2 8 cm-1|cxx^;u»ir!f$M 
M^i:qRi|X7b<|gai|$*ifc(7)-e. ^^(Dmm (A) T'fc*<»: 

[01 07] mi&m 5 ) 

«b^4a (A) t ^ )\^m<r>^m^W(r>^^SL (4it 

BiB) > 1 O Om I CDHP7?^:^=l^ffllMb^4a (A) 
3. 25g.p<^^'j 2. 57g. V-59 (30 
3mg) ^P^^>;U3 Om I lC;tg|Ltco J5)t^#Sl*3 

^^ms}aLfc^9o"cfcr3o5jj5JE^?Tofco 
A<FjBSfe ^id^t^m.y. fzmmt^tfk ^ r w ttj l o 

T^j^TS^SJlSLfc^t C5X^U>»ST'Mn = 5 O 0 
O. Mw=6500-Cfeo/co %hMzmit(D I RX^ 

'i? h;^^cfcl^r^i. 9 6 6 cm-iicTt-^-fe^ 17 

1 7 crrx'^\ZJL:;^'r>\^m<D^^if^U\&^t<mM^MzO 
T% SM0«Bi (B) T'&^iil^lSLf-c 

[0 10 8] {mmme) sjs^^n Tt#?>tifc^b^*^ 

(A) (2. 15g) . UVI-6990 (280m 
g) Sl^^^'P^o.T 117 3 (1 2 Omg) ^Sy«iy 

-^^^mi^x%^;^\:i]^^\^%w\tm^m^^%fzo -rv 

1 o um<Dm^\^t6^i>^o\z%w\t\±mm'km^L,fzo 
"tcom. >^;u/\^>r K^>3f (Ov:^-|iattS! : UV 

C-302/^1MN : 302/5XX-DX01. 
^>:^U V L-3 0 O O 0M2-N 1 ) ^ffll^T. 10 



0 Om J/cm2<7>S'|4j::t';U:¥^— iBI^BBl^LfCo 

^tzWitmmommt^ o <. jis54oo(r 
5pi:fcis»®s<;)ffli*2HT'fcy. ^is^7-izh>^^ 

^a*1±fc3fS^^1 0 0[51}SortTil!iA<^^"r. ^± 

[0109] (Slffi^fl 7 ) mm 6 (7)5tlHbt4)SilJ5£Jfa(;) 

3IJ£0y2-tr4#b*Lfc<b^*a (B) (1. 04 
g) . M-309 (1. 02g) , Xt"zi— h828 

(2. 20g) . UVI-6990 (560mg) 'BlIS 
yP^^T 1 1 7 3 (2 4 Omg) IC-f >5 - 

< w^(r>m%^'i'ir>tz. %hMzWVcmm(r>mM\%^ v 
<?tm<. J I s 5 4 o oir2gi:fcro'*®g<Dfiiii2 H 
•^fey. ^M^r-tz h>=&^<?^i>.*i±fc$st$^ 1 o om 

[0 110] (sgi£i?ij8) mm.me<oitw.itm^mm 

^^60iJ3T*^#b^^f-^MBM (B) (o. 5 1 
g) . xt'zi— h8 2 8 (1. 6 8 g) :5tI/UVI-6 
990 (280mg) \Z-^ tX:k^\t±<W\W<DWA'^ 

^'n-ofzo mh>Hfzmtmm<Dmm\t^-j<?tm<. j 

1 S 5 4 0 0lClpi:fctSm®^<Dffll*2 HT'fey. 

h>$-^^iZ.^-t±yc$St$^ 1 O 0[5l^ortT±i!i 
;{)<l,X'r. ^^(c^l^bLTt^fco 
[0 111] {mmM9) it^^ {A) (8 3. 8 
g) . SI-aOL (11. 3g) . V-59 (4. 9 

g) ^m^)m^)^^^mi^x^^^\zm^LmmtmKfS, 
^^mtzo z(Dmmid2. o gS am i :«'^;^■t^>::^;^ 

/^X;§fC;l(t5 0S?SSiaLfcB#iST'jS£El14A<»< 3Sy. 

^omm^wimmtLfzo *fc?i^b^(z7-tr h>3. 
Om 1 ^:tf5xffipfe](zA*i,/-A<. mitmtmmi±'r^± 
izwitLxi^^:it^mmi.tzo ^m^mMZTji-ro 
[0 112] {mmm^ 0-14) mmmsxmmLtz 

tzo $g^*si izTPi-ro 

[0 113] 
[Si] 



















83.8 


23.4 


46.7 


22.9 


17.8 












22. 5 






M— 309 






4Z. 4 




19. 6 








81.9 




■40.8 


48.7 


42.- 6 


XDO 












■ • 33. 8 














n. z 


SI-60L 


11. 3 


n. 7 


5. 5 


11,8 


9. 2 


12. 3 


V-59 


4. 9 


Z. 9 


5. 5 


2. 1 


4. 6 






37 


50 


Z7 


. 29 


37 


30 
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F4'-A(##) 4C048 TT08 XXOl XX02 XX04 
4H039 CA60 CA66 CF30 CH70 
4J005 AA05 AA07 AA09 BAOO BB01 
BB02 

4J100 AB020 AB03Q AG040 AJ02Q 
AJ090 AK320 AL03Q AL08P 
AL080 AL09Q AL10Q AL620 
AL63Q AM020 AMI 70 A008Q 
BA03P BA030 BA080 BC04P 
BC08P BC430 BC53P CAOl 
CA04 FA03 JA01 JA03 JA32 
JA37 



